The aim of this study is to identify bacterial agents and their antibiotic susceptibility patterns isolated from pregnant women with symptomatic ureterolithiasis. Seventeen patients who had proven ureteral stones, positive urine cultures and underwent intervention for ureterolithiasis treatment between January, 2008 to December, 2011 were included in this study. Bacteriuria was defined as accounts of 10 5 cfu/ml in urine culture. The mean age and gestational period was 24.5 years and 25.5 weeks. The major symptoms were renal colic, hematuria and fever-chills. The overall prevalence of urinary tract infection (UTI) in pregnancy with ureteral stones was 17/65 (26.2%). Escherichia coli are the most common etiological agent (64.7%), followed by Klebsiella and Staphylococcus. The rate of resistance of E. coli to amoxicillin-clavulanate, ampicilin, cefotaxime, ciprofloxacin, trimethoprim/ sulfamethoxazol, ceftriaxone, piperacillin/ tazobactam and imipenem were 50, 45.5, 100, 18, 36.4, 28.6, 36.4, 0%, respectively. The rate of resistance of Klebsiella to Ampicilin were 80% and AmoxicillinClavulanate, Cefazolin, Cefepime, Ceftazidim were 60%. There were no resistance of Klebsiella to ciprofloxacin, gentamicin, meropenem and amikacin. Significant bacteriuria was observed in these patients and we recommend urine cultures in all pregnant women with ureteral stones during pregnancy. Ceftriaxone is recommended for the patients who have UTI with ureteral stones during pregnancy because of its high specificity and sensitivity.
INTRODUCTION
Asymptomatic bacteriuria is one of the most common infectious complications of pregnancy and the prevalence is between 2 to 8% of cases (Fiadjoe et al., 2010) . Though, the prevalence is the same as in the nonpregnant women, there is a higher progression rate leading to pyelonephritis in 30% of pregnant women (Duarte et al., 2008) . However, the prognosis is often good if there is prompt evaluation and immediate treatment (Fiadjoe et al., 2010 ). An inflammatory reaction *Corresponding author. E-mail: atarsmail@yahoo.com. Tel: 0090412248 8001. Fax: 0090412248 8523 to a stone or infection can lead to pyuria so that coexisting urinary tract infection (UTI) must be evaluated. UTI is the most common nonobstetric complication of urolithiasis in pregnancy and treatment of UTI will prevent about 40% of pyelonephritis and a two-fold higher premature birth rate (Saidi et al., 2005) . Several anatomical and physiological changes that occur during pregnancy affect the entire urinary tract. Mild hydronephrosis is accepted as a normal phenomenon and may be present in up to ninety percent of pregnancies (Goldfarb et al., 1989) . Stones or many other obstruction factors may cause decompensation of ureteral function, progressing to symptomatic acute hydronephrosis (Puskar et al., 2001 ) which occurs in 3% of cases (Rasmussen and Nielsen, 1988) . After UTI, urolithiasis the most common cause of urologicalpain in pregnancy (Charalambous et al., 2009 ). incidence of urolithiasis in pregnancy has been reported that is similar to normal population (Cheriachan et al., 2008; Fiadjoe et al., 2010) . If acute hydronephrosis is not treated, it can progress to life-threatening infection may endanger the life of mother and the fetus. birth, that is associated with renal colic is rare but may develop. Treatment modalities for urolithiasis dur pregnancy range from conservative treatment to more invasive procedures (Cheriachan et al., 2008) .
The aim of this study was to identify bacterial agents and their antibiotic susceptibility pattern isolated from pregnant women with symptomatic nephrosis due to ureteral stones during pregnancy as we know, this is the first study on the this issue.
MATERIALS AND METHODS
In this retrospective study, we reviewed 65 women, who had been treated due to ureteral stones symptomatic persistent hydronephrosis during pregnancy center between January, 2008 and December charts of the patients were retrospectively reviewed and data including patient's age, presenting symptoms, diagnostic methods, previous urological interventions, nephrosis, localization and size of stone and stage of pregnancy were recorded.
An obstetric physical examination and ultrasonography performed to all patients for determining gestational stage and excluding obstetric complications. The diagnosis of ureteral obstruction in pregnancy was made on the basis of the clinical presentation, presence of microscopic hematuria transabdominal USG. Routine laboratory investigations ( blood count, urea and creatinine) were done.
Conservative treatment such as intravenous fluids and analgesics were given to all patients following admission to hospital. Second or third generation cephalosporines were given in cases with infection after urine culture collected. bacteriuria was defined as urine specimen with one bacterial species isolated in counts of 10 5 colony forming units (cfu)/ml (Delzell et al., 2000) and microscopic pyuria was defined as white blood cells ≥ 10 mm 3 in the uncentrifuged urine Nicolle et al., 2005) .
For bacterial cultures midstream, clean catch urine samples we collected from pregnant patients. The urine samples of the preliminary diagnosis at urinary tract infections and the patient have leukocyte in urine were inoculated quantitatively onto 5% sheep blood agar and Eosin-Methylen Blue (EMB) agar (Merck KGaA, Darmstadt, Germany). Then, media plates were incubated aerobically at 37°C for 18 to 24 h. I solates with urine cultures yielding growth of ≥10 5 cfu/ml were included in this study. Identification and antimicrobial susceptibility testing of all isolates were performed by conventional methods and the BD Phoenix 100 (Becton Dickinson, MD, USA) fully automated microbiology system. Antimicrobial susceptibility testing results were confirmed with Kirby-Bauer's disk diffusion method according to Clinical and Laboratory Standards Institute (CLSI) interpretive breakpoint.
The patients who are pregnant above 18 years of age and at least 12 weeks of gestation with typical symptom of ureteral stones (renal colic, fever-chills-sweat, hematuria After UTI, urolithiasis is -related abdominal (Charalambous et al., 2009 ). The has been reported, (Cheriachan et al. , If acute hydronephrosis is not threatening infection which may endanger the life of mother and the fetus. Preterm associated with renal colic is rare but may Treatment modalities for urolithiasis during pregnancy range from conservative treatment to more (Cheriachan et al., 2008) . The aim of this study was to identify bacterial agents and their antibiotic susceptibility pattern isolated from pregnant women with symptomatic persistent hydroduring pregnancy. As far the literature about rospective study, we reviewed 65 cases of pregnant due to ureteral stones and during pregnancy in our ember, 2011. Hospital charts of the patients were retrospectively reviewed and patients' data including patient's age, presenting symptoms, diagnostic methods, previous urological interventions, grade of hydrolocalization and size of stone and stage of pregnancy An obstetric physical examination and ultrasonography (US), was performed to all patients for determining gestational stage and excluding obstetric complications. The diagnosis of ureteral obstruction in pregnancy was made on the basis of the clinical hematuria in urinalysis, and Routine laboratory investigations (complete Conservative treatment such as intravenous fluids and analgesics were given to all patients following admission to cond or third generation cephalosporines were given in cases with infection after urine culture collected. Significant urine specimen with one bacterial colony forming units (cfu)/ml icroscopic pyuria was defined as white in the uncentrifuged urine (Usta et al., 2011;  clean catch urine samples were The urine samples of the patients' preliminary diagnosis at urinary tract infections and the patient, who have leukocyte in urine were inoculated quantitatively onto 5%
Methylen Blue (EMB) agar (Merck hen, media plates were incubated solates with urine cultures included in this study. Identification and antimicrobial susceptibility testing of all isolates onal methods and the BD Phoenix TM 100 (Becton Dickinson, MD, USA) fully automated microbiology system. Antimicrobial susceptibility testing results were confirmed Bauer's disk diffusion method according to Clinical and tute (CLSI) interpretive breakpoint. above 18 years of age and at ymptom of ureteral stones hematuria and pyuria), had symptomatic persistent hydronephrosis positive results from urine culture ( admitted to hospital with suspec antibiotic treatment for any reason who did not meet all of the inclusion criteria results from urine culture were excluded from the study patients who had no ureteral during URS procedure were excluded from the study URS was performed with a 9.5 confirming that the urinary urinary culture was sterile. The calculi was holmium laser and then extracted with forceps. A JJ stent was applied to patients who had residual stones, stone impaction, or probable ureteral trauma during the URS procedure. The position of the JJ stent in the renal pelvis was confirmed by ureteroscopic examination or by US during th process. Fluoroscopic imaging modalities were not used. Under local anesthesia, the percutaneous nephrostomy ( inserted in the flank position with ultrasonographic guidance, and a JJ stent was inserted with a 22 operation and/ or postpartum, USG was repeated and the JJ stent was removed endoscopically if not required to remain.
RESULTS
Over a period of 4 years, observed in 17 of 65 patients (26.2%) and were in the present study. The mean age of patients was 24.5 years (range 18 to 39), and the gestational period was 25.5 weeks (range 12 sedimentation and WBC was 9 K/UL, respectively. The patients' characteristics are listed in Table 1 . The major symptoms were renal colic hematuria (100%), microscopic pyuria chills (64.7%).
E. coli was the most common pathogen ( followed by Klebsiella Staphylococcus haemoliyticus resistance of E. coli to amoxicillin cefotaxime, ciprofloxacin, trimethoprim/ ceftriaxone, piperacillin/ 50, 45.5, 100, 18, 36.4, 28.6 rate of resistance of clavulanate, ampicilin, cefazolin and cefepime were 60, 80, 60 and 60%, respectively. of K. pneumonia to ciprofloxacin, meropenem and amikacin (methisillin resistant, in one patient ampicilin, oxacillin, penisilin G linezolid, rifampin, trimethoprim/sulfamethoxazol and vancomycin. The susceptibility to antimicrobial agents of pregnants' pathogens is shown in Table  Thirteen patients had right side, 3 and one patient had bilateral hydronephrosis. findings were diagnostic for obstructive ureteral 10 (58.8%) patients. In the remaining 7 patients procedure was used both Under spinal anaesthesia performed to 10 patients, while the JJ stent was inserted to persistent hydronephrosis during pregnancy, had positive results from urine culture (10 5 cfu/ml) before intervention, admitted to hospital with suspected ureteral stones and without antibiotic treatment for any reason were included to study. Patients did not meet all of the inclusion criteria and had negative were excluded from the study. Also, the ureteral stones detected on USG findings or were excluded from the study. URS was performed with a 9.5-F semi-rigid ureteroscope after confirming that the urinary tract infection was treated and the sterile. The calculi was fragmented with a holmium laser and then extracted with forceps. A JJ stent was who had apparent edema of the ureter, large residual stones, stone impaction, or probable ureteral trauma during the URS procedure. The position of the JJ stent in the renal pelvis was confirmed by ureteroscopic examination or by US during the process. Fluoroscopic imaging modalities were not used. Under percutaneous nephrostomy (PCN) tube was inserted in the flank position with ultrasonographic guidance, and a nserted with a 22-F cystoscope. Fifteen days after operation and/ or postpartum, USG was repeated and the JJ stent was removed endoscopically if not required to remain.
years, positive urinary cultures were observed in 17 of 65 patients (26.2%) and were enrolled
The mean age of patients was 24.5 39), and the gestational period was 25.5 weeks (range 12 to 35). The mean CRP, sedimentation and WBC was 9.2 mg/dl, 71.1 and 13.6
The patients' characteristics are listed symptoms were renal colic (100%), icroscopic pyuria (88.2%) and feverwas the most common pathogen (64.7%), Klebsiella pneumoniae (29.4%) and Staphylococcus haemoliyticus (5.9%). The rate of amoxicillin-clavulanate, ampicilin, , ciprofloxacin, trimethoprim/ sulfamethoxazol, tazobactam and imipenem were 28.6, 36.4, 0%, respectively. The K. pneumonia to amoxicillincefazolin and cefepime were 60, and 60%, respectively. There were no resistance ciprofloxacin, gentamicin, imipenem, and amikacin. The S. haemoliyticus , in one patient) was resistance to penisilin G, and it was sensitive to linezolid, rifampin, trimethoprim/sulfamethoxazol and The susceptibility to antimicrobial agents of pathogens is shown in Table 2 . Thirteen patients had right side, 3 patients had left side and one patient had bilateral hydronephrosis. The US findings were diagnostic for obstructive ureteral calculi in
In the remaining 7 patients, the URS both for diagnosis and treatment. Under spinal anaesthesia, the URS procedure was patients, while under local anesthesia was inserted to 5 and PCN tube was inserted to 2 pregnant women. Cefazolin was given to 6 and ceftriaxone was given to 11 pregnant women for conservative treatment before urine culture (Table 3) . Intraoperatively, there was no ureteral perforation or obstetric complication.
DISCUSSION
Bacteriuria is defined as the presence of bacteria in the urine culture of more than 10 5 cfu/ml (Cunningham and Lucas, 1994) , and has been associated with an increased risk of preterm birth and perinatal mortality (Patterson and Andriole, 1997; Delzell et al., 2000) . However, bacterial counts as low as 10 2 cfu should also be considered significant in pregnant women and must be treated appropriately (Thomas et al., 2010) . In this retrospective study, we defined the bacteriuria as the the presence of bacteria in the urine of more than 10 5 cfu/ml and the overall prevalence of bacteriuria among pregnant women with ureteral stones was 26.2%. This is higher than the prevalence of symptomatic (17.9%), and asymptomatic bacteriuria (13%) was seen in pregnancy (Olsen et al., 2000) . This is likely to be attributed to ureteral stones and symptomatic persistent hydronephrosis with pregnancy. Urinary tract pathogens in pregnant patient are similar to those in non-pregnant patient and E. coli is the most common, followed by Klebsiella (Millar and Cox, 1997) . E. coli is responsible from 75 to 90% of bacteriuria during pregnancy (Fiadjoe et al., 2010) . Kehinde et al. (2001) have found that Klebsiella accounted from 38.1% of the causative agents identified, followed by E. coli 31.3% in pregnant patients. It has been found that both Klebsiella species and E. coli were responsible for UTI, especially in people with a reduced immune system, as seen in pregnancy (Wolday and Erge, 1997) . In this study, E. coli was seen in 64.7%, Klebsiella was seen in 29.4% and Staphylococcus was seen in 5.9% of our patients. This is likely to be attributed to ureteral stones, hydronephrosis and pregnancy with low socioeconomic status of our pregnant patients.
Acute pyelonephritis complicates 1 to 2% of pregnant women, which the most common renal complication during pregnancy (Sharma and Thapa, 2007) . Asymptomatic bacteriuria, cystitis, urinary tract malformation and urinary calculi are risk factors for pyelonephritis. It presents with fever, flank pain and cystitis symptoms, typically. Management involves midstream urine examination for culture and also blood culture if indicated. Treatment should be aggressive, consisting of rehydration and appropriate intravenous antibiotics (Fiadjoe et al., 2010; Bozkurt et al., 2012) . Up to 42% of pregnant women with renal colic and urolithiasis have pyuria on urinalysis (Stothers and Lee, 1992) . In this study, renal colic and hematuria were seen in all patients. Microscopic pyuria was seen in 15 patients and fever-chills were seen in 11 of pregnant. All of E. coli isolated from pregnant women was found to be sensitive to imipenem, meropenem, nitrofurantoin, norfloxacin and most of E. coli was found to be sensitive to amikacin, cefoxitin, ceftriaxone and ciprofloxacin in our study. Since, ciprofloxacin and norfloxacin are not recommended in pregnancy nitrofurantoin, amoxicillin-clavulanate and cephalosporins remain drug of choice as it is safe to use in pregnancy. These drugs are recommended for both asymptomatic and symptomatic bacteriuria in pregnancy (Masinde et al., 2009) . The rate of resistance of E. coli to amoxicillinclavulanate, ampicilin, cefotaxime, ciprofloxacin, trimethoprim/ sulfamethoxazol, ceftriaxone and piperacillin/ tazobactam were 50, 45.5, 100, 18, 36.4, 28.6, 36 .4%, respectively in our study. In a study by Masinde et al. (2009) , the rate of resistance of E. coli to ampicillin, sulfamethaxazole/trimethoprim, ciprofloxacin, nitrofurantoin, and ceftriaxone were 53, 64.7, 11.8, 5.9 and 29.4%, respectively.
In a retrospective study, Klebsiella was sensitive to ceftriaxone (53.54%), followed by gentamicin (52.53%), nitrofurantoin (48.38%), and ciprofloxacin (40.12%). All K. pneumonia isolated from our 5 patients were found to be sensitive to amikacin, sefoxitin, ciprofloxacin, gentamicin, imipenem and meropenem (Sharma et al., 2007) . The rate of resistance of Klebsiella to ampicilin were 80% and amoxicillin-clavulanate, cefazolin, cefepime, ceftazidim were 60%.
Conclusion
Because of the high risk of complications (hydroneprosis, UTI and pyelonephritis), the treatment of pregnant women with ureteral stones, should be aggressive, hospitalized and intravenous antibiotics. However, when failure of conservative treatment, surgical drainage is recommended, because of high incidence of positivity for urine culture (26.2%), we recommend urine culture to prevent adverse outcome for the mother and foetus. E. coli was the most common pathogen, followed by Klebsiella and Staphylococcus. Majority of E. coli are resistant to Cefotaxime, Cefazolin, Cefepime and Ampicilin. Because of its high safety (both for mother and foetus) and sensitivity to uropathogens in pregnancy, ceftriaxone should be the first choice for the treatment of UTI with symptomatic ureteral stones during pregnancy.
